Abstract-In recent years, there is global demand for Islamic knowledge by both Muslims and non-Muslims. This has brought about number of automated applications that ease the retrieval of knowledge from the holy books. However current retrieval methods lack semantic information they are mostly base on keywords matching approach. In this paper we have proposed a Model that will make use of semantic Web technologies (ontology) to model Quran domain knowledge. The system will enhance Quran knowledge by enabling queries in natural language.
INTRODUCTION
Over the years, there is growing interest of Islamic Knowledge by both Muslims and non Muslims especially Quran. Quran has been Muslim"s main source of knowledge, wisdom and law .Since the first revelation, Holy Quran remains among the most influential book that exists [1] . The first revelation was believed to be revealed to Prophet Muhammad (SAW) through Angel Gabriel directly from God. Quran is a book that covers wide range of knowledge. The Quran consist of 114 chapters with 6236 verses covering many themes and concepts that make up the divine knowledge and law.Inspite of it great influence, very little has been known about the Holy Quran. This may be because of the nature in which the Quran is represented, quite amount of time is needed before you can go through the Quran and acquire knowledge from its divine wisdom. Researchers including interpreters, jurisprudents, theologians, and Hadith experts have all invested a lifetime asset of scientific and technical views in contemplating this divine miracle [1] . However current retrieval methods lack semantic information they are mostly base on keywords matching approach. And keyword based search without any semantic retrieves much irrelevant information, so navigation through a large set of independent sources often leads to users being lost [1] .Research has stressed that, there has been no significant effort to facilitate semantic searching and linking of the verses of the Holy Qur"an with the relevant scholarly and authentic literature, to produce a careful, well-informed interpretation [2] . This has been the main motivation of this research.
In this paper we have proposed a Model that will make use of semantic Web technologies (ontology) to model Quran domain knowledge. Semantic Web is seen as extension of the World Wide Web that allows computers to intelligently search combine and process Web content on the meaning that this content has to humans [3] . Web Ontology language (OWL) is core element of semantic Web, which consists of statements that defined concept, relationship and constraints. Ontology is form by Statements that define concepts and their relationships. A concept may represent name, object, and acts. We proposed a Quranic concepts retrieval model. The model came up with Quran Ontology using knowledge representation to define the important concepts in the Quran, and show the relationships between these concepts using Description Logic (predicate logic).We used already existing Ontology from University of Leeds, UK which is graphically represented into a network of 300 linked concepts with 350 relations. However, Leeds ontology has not covered all the important concepts in Quran, they covered only the noun concepts (name of a person, place, or thing). Concepts that represents acts is in Quran are not covered by the Leeds ontology. We improve the ontology by covering the acts concepts (like sallat, prayer, zinna, honesty, good, bad and so on) and their relationship. Although we this is an ongoing research, with our model we could currently use the reasoned to make inference that could lead to retrieving concepts, relationship between concepts, Concept verse references found in the Quran using DL-Query. We will provide in details explanation on how we created our Model in the later part of the paper.
II. RELATED WORK
Semantic technology is a mechanism that provides the opportunity of deriving knowledge from a particular domain interest. The main objective of the Semantic Web is to provide machine-process able web content. The Semantic Web is described to be an extension of the current Web in which information is given well-defined meaning, better enabling computers and people to work in cooperation" [2] . One of the core elements of semantic Web is the Ontology. Ontology conceptualizes a domain into a machine-readable format. Ontologybased information extraction system is seen as system that processes unstructured or semi-structured natural language text through a mechanism guided by ontologies to extract certain types of information and presents the output using ontology [4] .Ontology creation may be done either manually, automatically or semi-automatically depending on the researcher"s choice and research condition. The vision of ontology learning includes a number of complementary disciplines such as machine learning, natural language processing, data mining, adaptive information extraction and so on that feed on different types of unstructured, semi structured, and fully structured data and support semi automatic and also cooperative ontology engineering [5] . However majority of the constructed Ontologies today are done manually or semi-automatically this is because the complexity of some concept, the maintain ace may need human intervention [6] [7] .
System that uses automatic extraction method to acquire ontology from Quran and Hadith domain text was developed [5] . They developed technique that mines ontologies form Quran and Hadith. Their ontology constitutes a specific vocabulary used to describe a particular model of the Islamic world, plus a set of explicit assumptions regarding the intended meaning of the words in the vocabulary where they mainly focused on concepts related to solat.
A computational model for representing Arabic lexicon using ontology was developed based on the field theory of semantics for the linguistic domain using data from Al-Quran [8] . In this work the entire noun concept found in Al-Quran were used for the creation of their ontology .Dataquest, is a framework for modeling and retrieving knowledge, from distributed knowledge sources primarily related to the Holy Qur"an related scholarly texts, with the use of Semantic Web, Information Extraction and Natural Language Processing techniques [9] . The documents are annotated using the domain ontology and then a semantic based intelligent search. In this research, they collected all sort of document found on the Web that are related to holy Quran. The system will allow you to invoke a keyword search of information related to Al-Quran. In this case, the research does not focus only on Al-Quran but related documents. So in this case not all the concepts and verses may be represented in the search systems.
Another related work is Quran "Search for a Concept" Tool and Website [10] . This project developed a bilingual (English/Arabic) comprehensive search tool for the Holy Quran. There work was mainly keyword search for concrete concepts as well as for abstract concepts that are found in the holy Quran . [11] presented a methodology that will automatically generate ontology instances form the unstructured document of Al-Quran, hadith and other related Islamic knowledge domain. Their system extract concept and build the taxonomy of Islamic Knowledge. Their main approach was the integration of ontology learning, ontology population and text mining frame work for the extraction of information from Islamic knowledge sources. There system was mainly pattern extraction of various Islamic concepts.
Sufism (Islamic mysticism) domain ontology was developed in order to extract data related to Sufism [6] . The system to enable user extract various information that are related to Islamic mysticism which is Sufism. Leveraging semantic Web technology for standardized knowledge modeling and retrieval from the holy Quran and religious text is another related work done in this context [2] . The system was designed for proving Quranic knowledge sharing, storing, modeling reasoning and retrieval from diverse Islamic domain sources.
Another ontology based information extraction work exists in other domain like business, tourism, education, health and so on. Business ontology base information extraction could be found in work of [12] . In this research, Ontology-based Information Extraction system for business Intelligence was developed. This intelligent system is use to gather international company and country/region information. The technology extracts relevant semantic information which is expressed in the ontology and is used in business intelligence processes such as risk management, IT operational risk management as well as internationalization. From the review, we can see none of the system or work was done mainly to figure our concepts and relate those concepts as well as figure out exact location of these concepts within the 6236 verse of Quran. At the time most of the work are base on key word search which may left out large amount Quranic information underappreciated. The user needs to have knowledge of the exact keyword before he can pose a question to the system.
III. QURAN ONTOLOGY MODEL
Building ontology from the scratch is a huge task and usually time consuming. In our research therefore, we adapted ontology reuse method. Ontology reuse can be defined as the process in which available ontological knowledge is used as input to generate new ontologies [13] . Ontology reused gives the opportunity of improving the capabilities and knowledge of the existing ontology. Our ontology was built from the already existing Quran ontology built at University of Leeds United Kingdom. As mentioned earlier Leeds Ontology is compose 300 concepts and about 350 relationships linking the concepts. However these concepts may not be enough to answer all the queries that we will like our query model to answer. We have decided to improve the ontology by adding more concepts and more relationship to link these concepts. We assume this will help in answering more queries than the using only Leeds ontology for our semantic retrieval model. We use knowledge representation to define the key more concepts in the Quran, and show the relationships between these concepts using predicate logic. Our target is to cover as much all the necessary concepts in the Quran including various acts like solat, zakkat, sin, and reward.We have manually used proté gé e to build our ontology by identifying major concepts in Quran. We used top down ontology development process, the development process starts with the definition of the most general concepts in the domain and subsequent their various sub concepts, their necessary relationships, and we related them to various verses in which they are mentioned in the Quran. From figure 1 above, Thing is the main concept or class from which 15 concepts are created including Quran chapters (which contained the whole Quran chapters).It is from these 15 concepts that various related sub-concepts are formed. Proté gé provide good environment for the creation of concepts, concept inheritance relationship, and concept instances. However, concepts and concept inheritance relationship provides the semantics. Concept inheritance relationships are linked through the properties of the concepts. Properties are object property and data property. An object property describes relationship between concept and concept. While are use to provide relationship between concepts and its literal. Description of the properties could be seen in figure below. In figure 2 , the hasMother relation is an Object property because it associates Isah and Maryam which are both concepts mentioned in Quran. hasGivenNameMasiah is a data property because it associates Isah as a concept with it literal. We have built many of these relationships and apply many restrictions in our Ontology creation.
IV. SEMANTIC QUERY MODEL
As mentioned earlier, concept inheritances relationship provides semantically annotated information that will make our retrieval model retrieve important knowledge from the Quran. The Query model is an ongoing research, but for the purpose of this paper we will use proté gé e built in reasoner which is used to access an external DIG compliant reasoner, thereby enabling inferences to be made about classes and individuals in ontology. The DL Query tab in proté gé e provides good feature for searching a classified ontology. It is a standard Proté gé plug-in. The query language that is supported by the plug-in is based on the Manchester OWL syntax. The Manchester OWL Syntax is a new syntax that has been designed for writing OWL class expressions [14] . It is influenced by both the OWL Abstract Syntax and the DL style syntax, which uses description logic symbols such as the universal quantifier (∀) or the existential quantifier (∃). Manchester owl syntax, uses special mathematical symbols such as ∃, ∀, ¬ to be replaced by keywords such as "some", "only", and "not".
Example in figure 3 below, user wants to retrieve all those halal (non-prohibited food) food mentioned in Quran. Query: "isHalal some Food", food mentioned in Quran that are halal (prohibited food). Another simple query could be seen in figure 4 below where user want his query "whereQuranReffered some Heart" meaning where in Quran concept heart is referred or mentioned. Table 1 below shows the representation of some selected Manchester OWL query that was used to query the system. The System help us semantically retrieve Quranic concepts and their corresponding verse references found in the holy Quran. This paper has shown the how semantic web technology the Web Ontology language (OWL) is used in acquiring important knowledge from the Holy Quran. Muslim and non-Muslim can semantically retrieved important concept from the holy Quran. Verse referring to particular concept could also be retrieved within a limited period of time. However, this research is an ongoing research, in our next paper we are expecting to use queries in Natural Language. We intend to enhance the Model that will cope with more complex and ambiguous queries.
